Introduction
Parasystole refers to an ectopic pacemaker that discharges with a constant rate competing with the primary pacemaker of the heart the sinus node. Parasystolic pacemakers have been described in the atrium, atrioventricular node, His bundle, and in the ventricle. Ventricular parasystole usually carries a benign prognosis, but there are a few reports of ventricular tachyarrhythmia initiated by parasystolic beats. 
Case presentation
We present a case of a 15-year-old otherwise healthy teenager with recurrent most likely arrhythmic syncope who was diagnosed with ventricular parasystole from the left posterior fascicle. After exclusion of structural and primary electrical heart disease, the patient was deemed at increased risk of parasystole-induced tachyarrhythmia, and thus catheter ablation of the ectopic focus was performed. Since catheter ablation the patient continues to be free of any symptoms.
Introduction
Ventricular parasystole is a rare cardiac arrhythmia with an estimated prevalence of 0.1-0.3% 1 that is usually associated with structural heart disease. 2, 3 It is caused by an autonomous ventricular focus that fires at a constant rate and is capable to capture the non-refractory ventricle but is protected from the surrounding myocardium due to some degree of entrance block. This parasystolic activity leads to a unique electrocardiogram (ECG) consisting of monomorphic premature ventricular contractions (PVCs) with variable 'coupling' intervals, intervals between ectopic beats that are almost exact multiples of the basal ectopic rate, and fusion beats. 4, 5 The parasystolic rate is often not completely constant (pure parasystole) because electrotonic influences of sinus rhythm beats can advance or delay the ectopic discharge (modulated parasystole). 6 Learning points
• Fascicular parasystole is a rare cardiac arrhythmia caused by an autonomous ventricular focus that can capture the non-refractory ventricle but is protected from the surrounding myocardium due to entrance block.
• Typical electrocardiogram features of parasystole are variable 'coupling' intervals between sinus rhythm beats and ectopic ventricular rhythm, interectopic intervals that are almost exact multiples of the basal ectopic rate, and the presence of fusion beats.
• Although parasystole generally carries a benign prognosis, parasystolic beats may be capable of inducing ventricular tachycardia and ventricular fibrillation on rare occasions.
• Catheter ablation is a curative treatment option for symptomatic patients. This case report discusses the potential risks of parasystole in the context of recurrent syncope and reviews the existing literature on parasystole and ventricular arrhythmias.
Timeline Case presentation
A 15-year-old otherwise healthy teenager was admitted for recurrent syncope, a recent exercise-associated episode and another syncope at relative rest. The two episodes were characterized by sudden onset without any prodromes and absence of specific triggers. On admission, her heart rate (65 b.p.m.), blood pressure (116/ 69 mmHg), and physical examination were unremarkable. There was no family history of unexplained syncope or sudden cardiac death. The 12-lead ECG, Holter, and exercise stress test revealed no abnormality except for frequent monofocal PVCs, fusion beats, and rare couplets. The total PVC burden ranged from 19% to 23%. The PVCs showed a fascicular morphology, varying coupling intervals, and a constant intrinsic rate consistent with fascicular parasystole from the left posterior fascicle (LPF) (Figures 1 and 2) . Structural heart disease was ruled out by normal echocardiography and unremarkable contrast-enhanced magnetic resonance imaging. Ajmaline challenge was not performed due to a low pre-test probability for Brugada syndrome 7 and potential adverse events during ajmaline challenge in this age group. 8 Catheter ablation was proposed to the patient and her family, and they consented to an interventional strategy. Using a transseptal access guided by intracardiac echocardiography and a 3D mapping system (CARTO 3 with PaSo module, Biosense Webster, Diamond Bar, CA, USA), we performed activation-and pacemapping of the ectopic focus. The earliest activation (-50 ms pre-QRS) with a unipolar qs signal was located in the LPF area at the posterior septum and was effectively targeted by ablation ( Figure 3A ). An internal looprecorder (ILR) was implanted in order to monitor ablation success and to rule out other causes of syncope. After an uneventful course of more than 2 years and absence of parasystole on Holter and ILR interrogations, the patient presented again with palpitations and dizziness related to a late recurrence of parasystole. A detailed activation map with a multipolar mapping catheter-to enhance the detection of Purkinje potentials-was attempted but limited by early mechanical termination of parasystole which was unresponsive to isoproterenol. However, a perfect pace map reconfirmed precisely the LPF region again as origin of the parasystolic focus and enabled targeted ablation of the culprit area ( Figure 3B and C) . Since then, repeated Holter recordings and ILR interrogation confirmed absence of parasystole and the patient continues to be free of any symptoms.
Discussion
Parasystole is an extremely rare cardiac arrhythmia, especially in a young teenager without structural heart disease. Although ventricular parasystole is generally considered a benign condition, 4 even after myocardial infarction, 2,3 a closely coupled parasystolic PVC falling on the descending T wave could potentially be proarrhythmic. 4, 9 Indeed, there are scarce reports of ventricular tachycardia (VT) and also ventricular fibrillation (VF) initiated by parasystolic beats in patients with structural heart disease or hypokalaemia. [10] [11] [12] [13] [14] In addition, the Purkinje network-the likely origin of fascicular parasystole in this case-is a well-known source for VT and VF in patients with and without structural heart disease. 15 The parasystolic rate in our patient was not completely constant on Holter (Figure 2) , and particularly modulated parasystole seems to be associated with malignant ventricular tachyarrhythmia according to one study. 12 We did not document any tachyarrhythmia in this case, but our patient experienced recurrent, most likely arrhythmic syncope. After exclusion of structural and primary electrical heart diseases like long QT syndrome and catecholaminergic polymorphic VT, our patient was deemed at increased risk of ventricular tachyarrhythmia caused by a parasystolic PVC. Thus, catheter ablation of the ectopic focus was performed.
Conclusion
Patients with fascicular parasystole and recurrent arrhythmic syncope may be at increased risk of malignant ventricular tachyarrhythmia.
Catheter ablation is a curative treatment option for symptomatic patients.
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